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[57] ABSTRACT 

The aircraft has a pair of rotors driven to counter-rotate 
within a housing. The housing has adjustable air guiding 
discuss for the rotor stream and a airfoil-like outer shape 
to generate lift at horizontal flight. The air guiding 
devices include a circular arrangement of a plurality of 
individual sectors having tangentially extending blades 
arranged in a zone below the rotors. In each sector the 
blades are adjustable in their position relative to the 
rotor stream. In at least some of the sectors, the blades 
are arranged in pairs for an adjusting movement in 
opposite relative sense. The air guiding devices allow 
precise and easy control of the aircraft maneuvers. 

11 Claims, 5 Drawing Sheets 
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AIRCRAFT, HAVING A PAIR OF COUNTER 
ROTATING ROTORS 

BACKGROUND OF THE INVENTION 5 

1. Field of the Invention 

This invention relates to aircraft and more particu- 
larly to aircraft having a pair of counter rotating rotors. 

Aircraft of this type are generally known in the form 
of helicopters. Helicopters have several severe disad- 10 
vantages which limit their field of application substan- 
tially. The axis of their rotors e.g. needs to be located 
near the center (of gravity) of the helicopter which 
reduces the useful volume of the cabin. The complexity 
of control of helicopters requires expensive and exten- 
sive training of pilots. The speed in horizontal flight is 
limited by non symmetric relative air flow velocity at 
the rotor blades causing changing mechanical forces on 
the blades. The free blades are often a source of acci- 
dents, since every contact of the rotor blades with other 20 
objects results in an extremely dangerous situation for 
the aircraft. 

2. Description of the Prior Art 

Therefore, based on the general principle of helicop- 
ters it has been tried to avoid these disadvantages by 25 
enclosing the rotors partly or completely into a housing. 
Aircrafts of this type are disclosed in Swiss Patent Spec- 
ification No. 558 737, in Australian Patent Specification 
No. 474 805 and in U.S. Pat. Nos. 2,777,649, 2,395,876 
and 2,461,435. For controlling these aircrafts in flight, 30 
air directors are provided in the air stream of the rotors. 

By means of these air directors, the rotor stream is 
guided and deflected especially for horizontal flight. 
Therefore, the air directors or blades substantially ex- 
tend in a transverse direction to the flight direction of 35 
the aircraft. For the hovering flight, however, the dis- 
closed air director systems are not suited, since they do 
not allow the control of the aircrafts along all axes in 
space in the hovering flight. Especially, translational 
movements along all horizontal directions can not be 40 
controlled with the known systems in the hovering 
phase. Moreover, the control of these aircrafts is com- 
plicated because horizontal and vertical forces derived 
from the rotor stream in the hovering flight are in com- 
plex interdependence. Therefore, difficulties will arise 45 
in maneuvering and controlling these aircrafts. 

SUMMARY OF THE INVENTION 

Hence, it is a general object of the present invention 
to provide an improved aircraft of the above mentioned 50 
type capable of performing hovering flight with con- 
trolled translational and vertical movement in all direc- 
tions and also having good flight characteristics in hori- 
zontal flight. 

Another object of the invention is to provide an air- 55 
craft for hovering and horizontal flight, which can 
easily be controlled and which therefore does not make 
necessary a training of pilots longer than for ordinary 
airplanes. 

Still another object of the invention is to provide an 60 
aircraft which in hovering flight can perform very pre- 
cise maneuvers and therefore can approach and even 
contact objects during flight e.g. for rescue purpose. 

A still further object of the invention is to provide an 
aircraft which in horizontal flight can reach speeds like 65 
ordinary air planes at relatively low consumption. 

Now, in order to implement these and still further 
objects of the invention, which will become more 
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readily apparent as the description proceeds, the air- 
craft is manifested by the features that a pair of rotors is 
arranged within a housing having adjustable air guiding 
means for the rotor stream, said housing having an 
airfoil-like shape generating aerodynamic lift at hori- 
zontal flight and said controllable air guiding means 
comprising a circular arrangement of a plurality of 
individual sectors having tangentially extending blades 
arranged in a zone below the rotors, the blades being in 
each sector adjustable in their position relative to the 
rotor stream, wherein at least in a some of said sectors 
the blades are arranged in pairs for an adjusting move- 
ment in opposite relative sense. 

Especially, the arrangement of the blades in pairs for 
an adjusting movement in an opposite relative sense in 
defined sectors, which are active during hovering 
flight, allows an exact control of the aircraft position 
and movement since these sectors exclusively contrib- 
ute to the vertical hovering forces without adding any 
horizontal components to the vertical vector. On the 
other hand, there are other sectors for controlling the 
horizontal movements in the hovering flight having 
blades which are collectively adjustable in the same 
sense in each sector to generate defined horizontal com- 
ponents by deflecting the rotor stream in each sector. In 
a preferred embodiment of the invention the adjustable 
air guiding means are arranged in sectors of 30°, each 
sector having its own servo drive means for adjusting 
the respective blades. Depending upon the actual con- 
trol mode, the sectors can be connected to form groups 
controlled by one control signal only. By such actuation 
of the air guiding means in groups, the movements of 
the aircraft and the control system of the aircraft can be 
simplified considerably. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be better understood and objects 
other than those set forth above will become apparent 
when consideration is given to the following detailed 
description thereof. Such description makes reference 
to the annexed drawings wherein: 

FIG. 1 is a radial section through the center of an 
aircraft according to a first embodiment of the inven- 
tion; 

FIG. 2 is a more detailed view of a part of FIG. 1; 

FIG. 3 is a top view on the aircraft of FIG. 1, with 
partly removed upper cover of the housing; 

FIG. 4 is a schematic bottom view of the air guiding 
sectors; 

FIG. 5 exhibits three sectors of the air guiding means 
in detail; 

FIG. 6 shows a radial section through the center of a 
second embodiment of the invention; 

FIG. 7 is a top view of the second embodiment with 
partly removed upper cover of the housing; 

FIG. 8 is a schematic bottom view of the air guiding 
sectors according to a further embodiment of the inven- 
tion; 

FIG. 9 schematically exhibits the blades in the propa- 
gation sectors in an open state, and 

FIG. 10 shows these blades in a closed 

DESCRIPTION OF A PREFERRED 
EMBODIMENTS 

Based on the FIGS. 1 to 3, the over all structure of 
the aircraft of the invention will be explained first. Its 
basic element is a relatively flat housing 1 comprising a 
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pair of coaxial rotors 2,3 driven to counter rotate with 
equal rotational speed. The housing 1 has a dish-like 
shape and in its longitudinal extension has an air-foil 
section causing dynamical lift in horizontal flight. In top 
view the housing substantially is circular. It therefore 5 
forms a circular wing allowing flying-modes of the 
aircraft resembling those of ordinary air planes, i.e. 
driven horizontal flight and non-driven gliding flight. 
The propulsion in this flying-mode is provided at least 
to a substantial portion by rearward deflection of the air 10 
stream generated by the pair of rotors 2,3, as will be 
explained in more detail. 

The pair of rotors 2,3 together with said housing 1 
form a ring-shaped channel for an air stream. This air 
stream is guided and deflected by air guiding blades 16 15 
arranged in sectors a to m. In the center of this ring- 
shaped channel, i.e. in the center of gravity of the air 
craft, there is a cabin 9 for receiving the engine 8, the 
seats for the pilot and for the passengers. 

The cabin 9 is radially defined by a cylindrical sup- 20 
porting ring 4 to which radial struts 17 are mounted. 
These radial struts 17 have a triangular cross section 
and are mounted with a base side towards the bottom 
and an edge looking upwards. They are mounted at 
their outer ends to a ring shaped outer structure 7. Said 25 
supporting ring 4, struts 17 and outer structure 7 to- 
gether form a stable, stiff frame. Preferably, these ele- 
ments are of a light, highly resistant material, as e.g. 
carbon-fibre or KEVLAR reinforced resins. The cylin- 
drical supporting ring 4 defines a central open space for 30 
the above mentioned cabin 9, which in the described 
embodiment mainly is located in the rotor plane and is 
accessible from above. The engine 8 as well as the con- 
trol systems are located in the rear bottom part of the 
cabin 9 as can be seen from FIG. 1. 35 

At the supporting ring 4 bearing rollers 11 are 
mounted, on which for each rotor 2,3 a driving ring 12 
is rotatively supported, as can be seen from FIG. 5. For 
absorbing axial forces the bearing rollers 11 are 
mounted at an angle to the rotor plane. Preferably, the 40 
driving rings 12 themselves form part of said roller 
bearings. 

The rotor blades 2,3 can be axially supported at their 
outer ends to prevent axial deflection of the blades. To 
this end there are guides 10 at the outer structure 7 on 45 
which rollers 34 mounted at the outer ends of the blades 
2,3 are supported (see FIG. 2). The guides preferably 
are coated with an elastomer material, as e.g. neoprene, 
to reduce the noise caused by the rollers 34. 

Alternatively, provided that sufficiently stiff rotor 50 
blades 2,3 are used, the outer guides are not necessary 
and the outer ends of the blades remain unguided. 

Each rotor comprises three blades mounted at angles 
of 120’ to said driving rings 12. The blades are airfoils as 
known from helicopters and are fixedly mounted to said 55 
driving rings 12. Since the control of the stir craft is 
performed by the air guiding blades and since the rotors 
are located within the housing 1, no collective pitch 
control or cyclic control of the rotor blades is neces- 
sary. 60 

The rotor blades 2,3 are driven by means of a com- 
mon engine 8 located in the rear bottom portion of the 
cabin 9. In the present embodiment of FIGS. 1 to 3 a 
reciprocating engine having a power of 220 H.P. is 
provided. Two driving gears 19 are connected via a 65 
power transmission to the engine 8 and are counterro- 
tatingly driven. They mesh with said driving rings 12 of 
the rotors 2,3. In a second embodiment, which will be 
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described later a gas-turbine engine 44 is used instead of 
the reciprocating engine 8 (see FIG. 6). 

Consequently, the two rotors 2,3 are driven to rotate 
in opposite sense with exactly the same rotational speed, 
which leads to a compensation of the engine torque 
reaction. Additional small torques acting on the housing 
1 can be absorbed by accordingly trimming the control 
system to be described. The housing portions above and 
under the rotor plane are provided with air openings. 
An upper covering portion comprises several coarse 
wire-lattice sections 5 through which the air passes 
without substantia! pressure drop. The wire-lattice sec- 
tions 5 can easily be removed for maintenance purposes. 
Below the rotor plane air guiding blades 16, 33 are 
arranged in a plurality of sectors. In most of these sec- 
tors the blades extend in tangential direction between 
the struts 17 and are adjustable along their longitudinal 
axis. 

In the described embodiment each sector comprises 
an angle of about 30° so that a total of twelve sectors are 
provided. These sectors are structural units as well as 
control system units of the aircraft. 

The operation of these blade sectors in a first embodi- 
ment is explained by means of FIG. 4, showing a sche- 
matic bottom view. In this embodiment there are two 
different groups of sectors a to m, namely those serving 
exclusively for controlling the lifting forces in the hov- 
ering flight and those for also controlling horizontal 
forces. The first group comprises the sectors a, b, d, e, g, 
h, k, 1 (see FIG. 4). In these sectors the air guiding 
blades 16 are pivotally mounted and interconnected in 
pairs by actuating rods 31', 31”, so that adjacent blades 
are inclined in opposite sense as shown by dotted lines 
in FIG. 2. The actuating rods 31', 31” are connected to 
a servo drive 18 provided in each sector for adjusting 
the blades in this sector. By the mentioned blade adjust- 
ment in opposite sense it can be avoided that horizontal 
force components are caused when closing or opening 
the blades to adjust the lifting forces of the rotors 
stream in the respective sections. 

In order to control the position of the aircraft in the 
hovering flight, the blades of each sector can be opened 
or closed more or less, thereby influencing the lifting 
forces contributed by the respective sector. For adjust- 
ing the roll angle, i.e. for rotation about the longitudinal 
axis 32 (FIG. 4), the sector groups b, d and h, k are 
actuated. For influencing the pitch angle, i.e. the angle 
about the lateral axis of the aircraft, the sector groups a, 

1 and g, e are actuated. 

The total hovering lift forces influencing the vertical 
movement of the aircraft in the hovering flight are 
adjusted by collectively opening and closing the blades 
of the mentioned first sector group. 

In order to generate horizontal propulsion forces in 
the hovering flight a second group of sectors m, f and c, 
i is provided. The blades in these sectors are pivotally 
mounted and interconnected by said actuating rods 31 
for a collective parallel inclination to assume all the 
same angle relative to the rotor stream. By adjusting the 
blades in these sectors accordingly, horizontal forward 
and rearward movement of the aircraft as well as lateral 
movement can be controlled. In FIG. 4 the respective 
forces are schematically indicated by arrows 35. For 
generating additional horizontal propulsion forces for 
horizontal dynamical flight, separate propulsion means 
can be provided, as will be explained in detail. 

For rotational movement of the aircraft around a 
vertical axis in the hovering flight there are two addi- 
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tional blade zones 33 in the sectors c and i, as can be 
seen from FIG. 4. The blades in the blade zones 33 
mainly extend in radial direction. For inducing a rota- 
tional movement of the aircraft the blades in the left 
hand zone are inclined in the opposite sense to those in 
the right hand group thereby producing a torque about 
the vertical axis of the aircraft. 

The neutral position of the blades in the second sector 
group is the open position (see FIG. 2), from which 
they are inclined more or less in accordance with a 
respective control command. 

In the horizontal, dynamical flight, the blades of the 
first sector group are closed and form part of the airfoil. 

In this flying mode the blades in the sectors m and f and 
in the blade zones 33 are inclined to deflect the rotor 
stream in a direction opposite to the flying direction 
thereby causing a propulsion force. In addition a sepa- 
rate propulsion unit can be provided, as will be ex- 
plained. 

The blade zones 33 moreover are used to control and 20 
change the direction of flight in horizontal forward 
flight. They therefore substitute the ailerons and the 
rudder of ordinary airplanes. By controlling the inclina- 
tion of the blades in the left-hand or right-hand zone 33 
turns can be initiated in horizontal flight. For enter- 25 
gency landings due to failure of the rotor driving engine 
the blades in the sectors m and f are closed to improve 
the gliding characteristic of the aircraft. For stabilizing 
the gliding flight, vertical stabilizing surfaces 40 located 
in the outer structure 7 can be swung out (see FIG. 1 30 
and 2). 

The outer structure 7 is a substantially hollow body in 
a light, stiff construction at which the radial struts 17 
are mounted. In the outer structure 7 fuel tanks and a 
retractable landing gear 41 in tricycle configuration are 35 
provided. Additional propulsion units 42 may be also 
provided in the outer structure 7 as schematically 
shown in FIG. 3. 

The housing 1 and the outer structure 7 are composed 
of several identical modules, each module defining a 40 
sector of 30”. Therefore, the whole structure comprises 
a relatively low number of different components. As 
already mentioned, the housing 1 is shaped as a circular 
airfoil causing lift in horizontal flight. 

In the following, the control system of the aircraft 45 
will be explained in more detail. Thereby, two flying 
modes have to be clearly distinguished, i.e. the hovering 
flight and the horizontal flight. In the hovering flight 
both the vertical lift and the horizontal propulsion are 
generated by the action of the rotors 2, 3, whereas in the 50 
horizontal flight or cruise a substantial part of the lift is 
dynamical lift by the airfoil shaped housing. The pro- 
pulsion may be generated by deflecting the rotor stream 
in some blade sections and/or by additional propulsion 
means. The control procedure differs depending upon 55 
the two mentioned flight modes. In a transition mode 
the control is switched between the two flight modes. 

In each flight mode there are six different control 
functions which can be influenced in the present em- 
bodiment by means of two manually actuated control 
members of conventional design. The manually actu- 
ated control members are connected to a control com- 
puter (not shown), which according to a control pro- 
gram transmits control signals to the servo drives 18 of 
the blade sectors and to the engine. The transition be- 65 
tween hovering flight and horizontal cruise is per- 
formed automatically by said program depending upon 
the measured velocity of flow at the housing 1. As soon 
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as a sufficient air speed is achieved the transition mode 
is terminated and the horizontal flight or cruise mode is 
assumed. The pilot does not recognize these different 
modes since the functions of the control members re- 
5 main substantially the same. If the control members are 
not actuated, i.e. are in a neutral position, the control 
program transmits control signals to maintain the flight 
stability and the horizontal position of the aircraft de- 
pending on the signals of an attitude and altitude mea- 
10 suring system of known type. By means of the first 
control member in the form of a control column, all 
horizontal displacements in the hovering flight are con- 
trolled, whereas by means of the second control mem- 
ber also in the form a control column the pitch and roll 
15 angle in the hovering and in the horizontal flight are 
influenced. 

In the following the six control functions in hovering 
mode are explained in detail thereby referring to FIG. 

4: 

1. Vertically ascending and descending by more or 
less opening the blades of the sectors a, b, d, e, g, h, k, 
1 by means of the first control member. In the neutral 
position of the control members the aircraft is automati- 
cally kept on constant height by the control computer 
which influences the blades in each of the above sectors 
according to the signals received from said attitude and 
altitude measuring system; 

2. Forward and rearward movement in a horizontal 
plane by tilting the blades in the sectors m and f from a 
vertical opened position into an inclined position by 
means of the first control member; 

3. Movement to the left and to the right in a horizon- 
tal plane by tilting the blades in the sectors c and i from 
a vertical, opened position into an inclined position by 
means of the first control member; 

4. Rotation around the vertical axis by moving the 
blades in the two zones 33 from a vertical, opened posi- 
tion into an inclined position to generate a torque rela- 
tive to the vertical axis by means of the second control 
member: 

5. Influencing the pitch angle by closing or opening 
the blades in the sectors e and g or 1 and a from their 
position described in para 1 by means of the second 
control member, and 

6. Influencing the roll angle by closing or opening the 
blades in the sectors h and k or b and d from their posi- 
tion described in para 1 by means of the second control 
member. 

Substantially the same control functions are provided 
for the horizontal forward flight, wherein, however, the 
blades are in other positions. Only the second control 
member is used in this mode, whereas the first one is out 
of function. In the horizontal forward flight or cruise all 
blades are closed except those of the sectors m and f and 
of the zones 33 in the embodiment of FIG. 4. The blades 
in said sectors or zones are adjusted to a more or less 
inclined position to deflect the rotor stream rearward. 
In this mode there is no need for the above described 
function No. 4 since turns are controlled by controlling 
60 the inclination of the blades in the zones 33. For chang- 
ing the pitch in the horizontal cruise flight the blades in 
the sectors m or f are opened or closed more or less 
thereby increasing or reducing the lift forces in the 
respective sector. The blades in these sectors preferably 
have a circular profile as shown in FIGS. 9 and 10, 
which allows improvement of the rotor stream deflec- 
tion in these sectors. The deflection of the rotor stream 
then is about 70” in an optimal position of the blades. As 
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shown in FIG. 10 the blades of this type also can be 
completely closed which is the case in the hovering 
mode. 

As can be seen from the foregoing description, the 
same blade sectors are used in the hovering mode and in 5 
the horizontal flight mode for the same control func- 
tion. However, in the first mode the blades are adjusted 
from a vertical open position and in the second mode 
the same blades are adjusted from a substantially closed 
or inclined position. The second control member 10 
thereby serves to control all rotational movements of 
the aircraft around the three axes in space which allows 
performance all maneuvers in the horizontal flight. The 
first control member, on the other hand, influences all 
translational movements along the three axes in space 15 
and therefore is only effective in the hovering mode 
together with the first control member. 

The transition between the two mentioned modes is 
not performed abruptly. For the transition from the 
hovering into the horizontal flight mode the lift caused 20 
by the pair of rotors is slowly reduced by closing the 
blades in the sectors b, d and h, k depending upon the 
growing dynamical lift by increase of the forward 
speed. During this transition especially the blades in the 
sectors 1, a and e, g collectively can assume a parallel, 25 
inclined position instead of being inclined in opposite 
sense as this is the case in hovering flight in order to 
increase the forward propulsion forces. By means of 
these sectors the pitch angle of the aircraft can be influ- 
enced in the transition phase. 30 

The propulsion forces in the horizontal or cruise 
flight are generated by the reaction of the rotor air 
stream deflected rearward by means of the blades in the 
sectors m, f and in the zones 33. If bigger propulsion 
forces are necessary for higher speeds additional pro- 35 
pulsion means are provided. There are several alterna- 
tive possibilities for such additional propulsion means. 

As a first possibility, which is schematically shown in 
FIGS. 3 and 4, two turbojet engines 42 are provided in 
the outer structure 7 on both sides of the longitudinal 40 
axis 32 of the aircraft. At the outlet of each turbojet 
engine 42 gas deflection means 43 of known type are 
provided, by which the gas leaving the turbojet engine 
can be deflected into vertical direction during hovering 
flight. The thrust of these engines is only part of the 45 
weight of the aircraft (of about 1 100 KP) since the main 
contribution to the lift is given by the rotors 2, 3. How- 
ever, in the horizontal forward flight a substantia! part 
of the propulsion at high speed may be taken over by 
the turbojet engines. 50 

Instead of the turbojet jet engines 42 a propeller can 
be provided which is located above the outer structure 
7 in the longitudinal axis 32 of the aircraft (not shown). 
The propeller can be coupled to the engine 8 for the 
rotors 2, 3 in the horizontal flight and uncoupled there- 55 
from in the hovering mode. 

In a further preferred embodiment of the invention, 
which is exhibited in the FIGS. 6 and 7, the engine for 
driving the rotors 2, 3 is a turbine engine 44 located 
between the two seats in the cabin 9. The turbine is 60 
connected via a reduction gear box 45 to the rotors 2, 3. 
The turbine gases furthermore give a contribution to 
the lift in the hovering mode and to the propulsion in 
the horizontal flight mode. To deflect to turbine gases 
accordingly adjustable blades 46 are provided at the 65 
turbine outlet, which is located at the bottom of the 
cabin 9. The inlet 47 of the turbine is provided at the 
lower front end of the cabin 9 as can be seen from FIG. 
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6. In the hovering mode, the turbine gas stream is de- 
flected to the vertical by means of the blades 46 and 
thereby contributes to the lift. In the horizontal flight, 
the gases are deflected rearward so that the reaction 
forces act in forward direction. 

Still another embodiment of the invention is exhibited 
in FIG. 8. In this embodiment the blades 27 in the sec- 
tors c and i are arranged in substantially radial direction. 
These sectors c and i thereby contribute to the propul- 
sion generated by the sectors m and f in horizontal 
flight. They preferably have a curved profile as shown 
in FIGS. 9 and 10 to more efficiently deflect the rotor 
stream. Therefore, in the horizontal flight mode, the 
blades 27 in the sectors m, f and c, i are opened as shown 
in FIG. 9, whereas the blades in the other sectors are 
closed. Since the open sectors m, f and c, i are equally 
distributed over the rotor stream there is an equal pres- 
sure distribution within the housing 1. For the control 
procedure in detail it can be referred to the description 
of the embodiment of FIG. 4. 

The aircraft according to the invention can be de- 
signed as an unmanned aircraft controlled by radio. 
However, it is especially useful for the transportation of 
people and for aerial rescue. In these versions the air- 
craft can be provided with two seats as in the described 
embodiments or with four seats. It thereby combines 
the advantages of helicopters, i.e. hovering flight, with 
those of air planes, i.e. relatively high speed at low 
consumption. Moreover, all helicopter maneuvers can 
be performed without any danger of rotor contact and 
without swinging relative to the vertical axis. There- 
fore, the aircraft is especially useful for rescue opera- 
tions, since it can contact fixed objects in flight. In the 
horizontal flight, on the other hand, all maneuvers of an 
ordinary air plane can be performed. Especially, normal 
take-off and landings using dynamical lift are possible. 
In the case of engine break-down the aircraft can be 
landed in gliding flight as already described. 

The aircraft can be used for long distance flights due 
to its high speed and low fuel consumption in horizontal 
flight. The control is easy since it corresponds to the 
normal human reactions and can be performed manu- 
ally without using the feet. The construction of the 
aircraft is relatively simple due to its modular structure. 
All sectors are based on substantially the same compo- 
nents which considerably reduces the number of com- 
ponents necessary for this aircraft. 

While there are shown and described present pre- 
ferred embodiments of the invention, it is to be dis- 
tinctly understood that the invention is not limited 
thereto, but may be otherwise variously embodied and 
practiced within the scope of the following claims. 

I claim: 

1. An aircraft for hovering and horizontal forward 
flight, having a housing with a flight axis defining a 
forward flight direction, at least a pair of rotatively 
driven, coaxial rotors located within said housing for 
generating a rotor air stream and a multiplicity of ad- 
justable air guiding means arranged in said rotor air 
stream, said housing along said flight axis being shaped 
as an airfoil section with an upper surface and a lower 
surface, said upper surface comprising a circular air 
inlet coaxial with said pair of rotors and said lower 
surface comprising a circular air outlet coaxial with said 
pair of rotors, said circular air outlet being divided into 
a plurality of blade array sections, each comprising a 
plurality of elongate blade members having a longitudi- 
nal swivelling axis and forming air guiding surfaces, 
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wherein for each blade array section the blade members 
are collectively adjustable in their angular position rela- 
tive to said air stream about their swivelling axis and 
wherein in a part of said blade array sections, adjacent 
blade members are adjustable in opposite sense to as- 5 
sume complementary angular positions between an 
opened and a closed position for controlling the lifting 
forces without generating a substantial horizontal com- 
ponent of the air stream passing said part of blade array 1Q 
sections. 

2. The aircraft of claim 1, wherein at least part of said 
blade array sections form propulsion sections in which 
the said blade members extend transversely to said 
flight axis and said blade members are adjustable to all 15 
assume the same inclined position relative to said air 
stream to generate a horizontal component of the air 
stream passing the blade array sections. 

3. The air craft of claim 2, further comprising a con- 
trol system having two different operational modes, a ^ 0 
first operational mode referring to said hovering flight 
and a second operational mode referring to said hori- 
zontal forward flight, wherein, in the second opera- 
tional mode, the blade members of said propulsion sec- 2J 
tions are connected to said control system and the blade 
members of the other said sectors are in a closed state. 

4 . The aircraft of claim 3, wherein an attitude and 
altitude measuring system is provided for defining a 
horizontal position of the aircraft, said measuring sys- 30 
tern being connected in said first mode with said control 
system to automatically adjust the said blade members 
for keeping the aircraft in horizontal position. 
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5. The aircraft of claim 1, wherein each said rotor 
comprises a driving ring guided on bearing rollers, and 
each said rotor comprises a plurality of rotor blades 
mounted to said driving ring and extending radially 
outwards, said aircraft further comprising a driving 
engine drivingly connected to said driving rings for 
driving said rotors. 

6. The aircraft of claim 1, wherein said housing has an 
inner supporting ring from which a plurality of struts 
extend radially outwards, said struts defining said sec- 
tions and being connected at an outer end thereof to an 
outer ring-shaped body, and wherein a cabin is pro- 
vided within said inner supporting ring. 

7. The aircraft of claim 6 wherein said struts having a 
triangular profile and wherein said blade members ex- 
tend between adjacent said struts. 

8. The aircraft of claim 1, wherein in addition to said 
pair of rotors additional propulsion means are provided 
acting along said flight axis. 

9. The aircraft of claim 1, wherein said housing has an 
outer shape of a ring-shaped wing. 

10. The aircraft of claim 2, wherein said blade mem- 
bers in said propulsion sections have a curved profile 
for deflecting said rotor air stream and wherein the said 
blade members of the other sections have a substantially 
flat profile. 

11. The aircraft of claim 1, wherein, in at least part of 
said blade array sections, said blade members extend 
tangentially relative to said circular outlet and wherein, 
in at least part of said blade array sections, said blade 
members are adjustable to all assume the same inclined 
position relative to said air stream. 

***** 
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